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1. (Currently Amended) A method for manufacturing of a photo mask blank, in 
particular of a binary photo mask blank, a phase shifting photo mask blank or an extreme 
ultra violet photo mask blank, comprising the steps of: 

providing a substrate and a target in a vacuum chamber, 

providing a first particle beam, 

sputtering said target by irradiating with said first particle beam, 
depositing at least a first layer of a first material on said substrate by said 
sputtering of said target having a film stress of ahout 0.2 MPa m- less 

2. -(Previously Presented) The method of claim 1, wherein said first particle beam is 
directed onto said target and sputtered particles emerge from said target in direction to 
said substrate. 

3. (Previously Presented) The method of claim 1, wherein at least a second layer of a 
second material is deposited on said photo mask blank by sputtering of said target. 

4. (Previously Presented) The method of claim 1, wherein said target defines a target 
normal line and said first particle beam hits said target under an angle to said target 
normal line. 

5. (Previously Presented) The method of claim 1, wherein said substrate defines a 
substrate normal line and sputtered particles from said target hit said photo mask blank 
under an angle to said substrate normal line. 

6. (Previously Presented) The method of claim 1 wherein the rate of depositing of said 
first layer is between 0.01 and 5 nm/sec. 

7. (CurrenUy Amended) The A method oW^-t-, for manufacmrmp nf » photo ^ 
blank, comprising the steps of: 
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providing a stasbrate and a target in a vacuum chamber, 
providing a first particle h™™ , 

sputtering said tarret by irradiatinp with said first p articlg < 
depositing at least a first laver ofa fW material or, said substrate bv said 

sputtering of said tar^ t wherein said photo mask blank is irradiated by a second particle 

bea m, and 

wherein a surface of said sub strate is clean ed from uap uriti gg bv irradiating with 
said second particle beam before said dep osition of said first ] aY »r and 

wherein at least one reactive p as is pr ovided in said va cuum chamW „t » 
predetermined pressure and said cleaning is *nh^ b v sajd at lftggt mp & . 

8. (Previously Presented) The method of claim 7, wherein said substrate defines a 
substrate normal line and said second particle beam hits said photo mask blank under an 
angle to said substrate normal line. 

9. (Previously Presented) The method of claim 7, wherein at least one of said first and 
second particle beam comprises an ion beam. 

10. (Previously Presented) The method of claim 7, wherein at least one of said first and 
second particle beam comprises an ion beam, which is accelerated and focused by an 
electromagnetic field. 

11. (Previously Presented) Themethodof claim 7 wherein said first and second particle 
beams are separately controlled for independently depositing layers by said first particle 
beam and treating at least one of said substrate and said layers by said second particle 
beam. 



Becker (H) 02SGL0436CIP USP - US Patent Application 10/777 800 

Amendment ,n response to Office Action mailed 06/10/2005 submitted by fax on 1 1/09/2005 

PAGE 5/16 « RCVD AT 11/9(2005 7:58:38 AM [Eastern Standard Time] • SVR:USPTO-EFXRF-6/24 • ONI8:2738300 ■ C6ID:5053230865 • DURATION (mm-ss):05-04 



11/09/2005 05:58 FAX 5053230865 



M OBERT KESTENBAUM 



@006 



12. (Previously Presented) The method of claim 7, wherein said first and second particle 
beams comprise different particles. 

13. (Previously Presented) The method of claim 7, wherein said first and second particle 
beams have different particle energies. 

14. (Previously Presented) The method of claim 7, wherein a surface of said substrate is 
conditioned by irradiating with said second particle beam. 

15. (Cancelled) 

16. (Cancelled) 

17. (Currently Amended) The method of claim [[16]] 7, wherein said at least one 
reactive gas comprises oxygen. 

18. (Cuirently Amended) The method of claim 7, wherein at least one of the layers is 
doped by irradiating with said second particle beam. 

19. (PreviouslyPresented) The method of claim 18, wherein a plurality of layers is 
deposited on said photo mask blank and different layers are differently doped. 

20. (PreviouslyPresented) Themethodof claim 18, wherein at least one of the 
following parameters: 

optical density, 
etch time, 
adhesion and 
reflectance 

of at least one of the layers is controlled by said doping. 
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21. (Previously Presented) The method of claim?, wherein a surface of at least one of 
the layers is flattened by inadiating with said second particle beam after the deposition of 
said at least one layer. 

22. (Previously Presented) The method of claim 7 wherein further layers are deposited 
on said photo mask blank and interface roughness between said layers is reduced by 
irradiating with said second particle beam. 

23. (Previously Presented) Themethodof claim? wherein reflectance of a surface of a 
reflecting layer is increased by irradiating with said second particle beam. 

24. (Previously Presented) The method of claim 1 wherein said first particle beam 
comprises an ion beam. 

25. (Previously Presented) The method of claim 24 wherein said ion beam is a Xenon 
ion beam. 

26. (Previously Presented) The method of claim 25 wherein reflectance of a surface of a 
reflecting layer is increased by sputtering the target by irradiating with said Xenon ion 
beam. 

27. (Currently Amended) A method for manufacturing of a photo mask blank, m 
p nrriru lnr of a b j ^, p hn tn mjjk ^ „ ^ ^ ^ ^ ^ ^ 

ultra violot photo mask blank , comprising the steps of: 

providing a substrate and a sputter target in a vacuum chamber, 

providing a deposition particle source and an assist particle source, 

providing a first and second particle beam by means of said deposition and assist 

particle source, respectively, 



Becker (H) 02SGL0436OP USP - US Patent Application 10/777,800 

Amendment in response to Office Action mailed 06/10/2005 submitted by fax on 1 1/09/2005 



•AGE 7/16 * RCVD AT 11/9/2005 7:58:38 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DNIS:2738300 " CSID:5053230865 " DURATION (mm-ss):05-04 



11/09/2005 05:58 FAX 5053230865 M OBERT KESTENBAUM @1 



sputtering said target by irradiating with said first particle beam, wherein said first 
particle beam is directed from said deposition particle source onto said target and 
sputtered particles emerge from said target in direction to said substrate, 

depositing (growing) at least a first layer of a first material on said substrate by 
said sputtering of said target 

depositing (grewmg) at least a second layer of a second material on said first layer 
by sputtering of said target, 

irradiating said photo mask blank with said second particle beam for treating said 
substrate or at least one of said layers, wherein a surface ofsajd °"bstrate is cleans trnm 
impurities by irradiating with said second p artis r, ea m before sa H deposition of said 
first layer, and wherein at least one rea ctiv e g a s is p rovided in sa iH v^ uum chamW a t , 
predetermined pressure and said cleaning is en W ce d bv said at l*ast one reactive p afi 
28. (Currently Amended) A method for manufacturing of a photo mask blank, m 
particular of a b inn ry phot o nuu t k b lnnl c, a phnoo ■sliiir i ng photo nimJi blank or an ext r em e 
ultra violet photo mask blank , comprising the steps of: 
providing a substrate in a vacuum chamber, 
growing a layer of a first material on said substrate, wherein 
said step of growing said layer is performed by ion beam deposition (ffiD) and the 
film stress of the photo mask blank is about 0.2 MP a or Wo 

29. (Currently Amended) The photo mask blank, in pnrrionlnr bciii^ a liiau> photo 
mn ok blank, an oi rt r n mo ultm s i u l ul photo maok bl a nk n r n phao o .hii li ug photo mask 
Wank, obtainable by the method of claim 1 and having a v a h, q of fi]rn gtresg nf a hnnt n n 
MPa or less. 
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30. (Currently Amended) A mask blank, i n p n rt ir ular a b i u ui j p hoto mask blank, a 
ph n so ohifting phot n mask blank oi w oxtranio ult r a wetet photo niaJc bl m ik, comprising 
a substrate and 

one or more layers being deposited on said substrate by ion beam deposition, 
whereby the photo mask blank with a very W va lu e offiJni stress of ahm,t O? MP a nr 
less . 

31. (Previously Presented) The mask blank of claim 30, wherein said mask blank is 
characterized by being treated by irradiating with a second particle beam. 

32. (Previously Presented) The mask blank of claim 30, wherein at least one of said 
layers has a grain size of 0 nm to 10 run. 

33. (Previously Presented) The mask blank of claim 30, wherein at least one of said 
layers has a surface roughness of lower than 5 nm ims. 

34. (Currently Amended) The mask blank of claim 30, further comprising a light 
reducing (or ob g orb o r) layer. 

35. (Previously Presented) The mask blank of claim 30, further comprising an anti- 
reflective layer. 

36. (Previously Presented) A photo mask manufactured (by a lithography method) of the 
mask blank of claim 30. 

37. (Currently Amended) An apparatus for manufacturing of a mask blank, in^arteuteF 
of abinary photo maokblank, a phase shifting photo maok blank or an ojrtromo ul u u 
violot photo made blank, comprising: 

a vacuum chamber suitable for evacuation and in which a substrate and a target 
are disposable, 
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a deposition particle source for providing a first particle beam which is directable 
towards said target for sputtering of said target and depositing at least a first layer on said 
substrate and 

an assist particle source for providing a second particle beam which is directable 
towards said substrate for treating of said substrate and cleaning a surfijge »fc^ 
substrate from impurities by irradiating with sai d second p arrir.l * beam before. said 
depositi on of said first layer, and 

means for providing a reactive gas in said vacuum chamber at a p redetermined 
pressure for enhancing said cleaning hv s a id at least on* reactive g as. 

38. (Previously Presented) The apparatus of claim 37, wherein at least one of said 
deposition particle source and said assist particle source provide an ion beam. 

39. (Previously Presented) The apparatus of claim 37, wherein said deposition particle 
source provides a first ion beam and said apparatus comprises means for providing an 
electromagnetic field for accelerating and focusing said first ion beam on its way to said 
target. 

40. (Previously Presented) The apparatus of claim 37, wherein said deposition and assist 
particle source are separately controllable. 

41. (Previously Presented) The apparatus of claim 37, wherein said deposition particle 
source and said assist particle source are suitable to provide beams of at least one of 

different directions, 
different particles, and 
different particle energies. 
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42. (Currently Amended) The photo mask blank, in pnrticular boing a biiimy phulu 
maok blank, on extreme ultra vi o let photo mask b l ank or a phaoo chitting photo mask 
Waafe, obtainable by the method of claim 27 and having a va p, e of film stress nf a hnnt n 9 
MPa or less . 

43. (Currently Amended) The photo mask blank, m- partioular being a binary photo 
mask blank, an ojitromo ultra violot ohotn innHrMnnir n- g p hnn? pbiftm^ photo majk 
Wank, obtainable by the method of claim 28 and having a value , of film stress nf about o 2 
MPa or less . 
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